Isolation attempts from swab eluates and fecal and tissue suspensions were made in L-929 cell monolayers and examined as previously described. 4, 5 All swabs submitted or made at TVMDL from feces or tissues were tested by ELISA as outlined by the manufacturer. a Of the 152 live birds tested, 60 (39.5%) were Amazon parrots, 27 (17.8%) were macaws, 26 (17.1%) were cockatiels, 10 (6.6%) were cockatoos, 7 (4.6%) were lovebirds, 6 (3.9%) were African gray parrots, 6 (3.9%) were budgerigars, 5 (3.3%) were conures, and 5 (3.3%) were miscellaneous types. Fifteen choanal slit swabs, 59 cloacal swabs, and 78 fecal samples were submitted from these live birds. Comparison of ELISA and isolation attempt results on the 3 types of samples are shown in Table 1 .
There was 100% agreement between ELISA and culture results on the 15 choanal slit swabs. Although no direct comparisons were made with results from other types of samples from the 4 sick birds yielding positive results by both methods, these results support those of other findings concerning choanal slit or oral samples from sick birds. 1 The numbers of choanal slit samples were too small to determine relationships of ELBA results with culture results using a 2 x 2 contingency table as used in Table 2 ; however, the relationships of ELISA and culture results were so analyzed (contingency tables not shown) for cloacal swab and fecal samples as indicated in the remainder of this paragraph. Only 75% agreement occurred between ELISA and culture results on the cloacal swabs, making sensitivity 75% with 25% falsenegative results and the specificity 100% with no false-positive results. Results of 78 fecal samples, however, had a low agreement of only 33.3%, making sensitivity only 57% with 43% false-negative results and making specificity 93% with 7% false-positive results.
Of the 42 dead birds tested, 14 (33.3%) were Amazon parrots, 7 (16.7%) were rheas, 6 (14.3%) were cockatiels, 6 (14.3%) were parakeets, 2 (4.8%) were lovebirds, 2 (4.8%) were African gray parrots, and there was 1 each (2.4% each) * Only 4 of 12 birds were positive by both methods (true positives); 3 were positive by isolation attempts and negative by ELISA (false negatives), and 5 were negative by isolation attempts and positive by ELISA (false positives). There were 66 negative results by both methods (true negatives). of the following: pionus, budgerigar, cockatoo, caique, and ostrich. True positive ELISA results (positive by ELISA and isolation) on tissues from dead birds were obtained on 7 (33.3% of the true positive results) Amazon parrots, 6 (28.6%) rheas, 4 (19.0%) cockatiels, and 1 each (4.8% each) African gray parrot, pionus, budgerigar, and lovebird. The ELISA specificity was only 80.0%; but that value possibly was actually 94.1%, because 3 of the 4 false-positive results by ELISA were corroborated by positive GSM and vice versa. Only 1 false-positive result would then have been obtained by ELISA, reducing false-positive results to 5.9%. Values with the GSM also would be affected by this manipulation. The GSM may be as useful as the antigen-detection ELISA for testing tissues from dead birds, although in 1 study positive GSM results disagreed with culture results on psittacine bird tissues by 20.8%. 4 If chlamydiae die in any inappropriately preserved tissue sample, culture will be falsely negative; but the GSM and ELISA can be positive. The ELISA may be truly negative, however, when too few chlamydiae are present in cell cultures or bird tissues. Too few chlamydial microcolonies also could be missed in tissues or cell monolayers. Passage to a second cell monolayer could alleviate that problem, but passages are not routinely made at TVMDL.
The GSM is ordinarily satisfactory only for examining organ tissues or chlamydial cultures in cell monolayers or chicken embryo yolk sacs. It is not considered satisfactory for examining most exudate, swab, smear, or fecal samples. The overall results reported here further substantiate the view that culturing may not be the ideal method for testing for chlamydial infections 9 and that the use of multiple testing methods may be more reliable, as previously indicated. 1, 5 The GSM should be used as a rapid, preliminary, inexpensive diagnostic method for examining tissues of dead birds for chlamydiae. The GSM may be followed by use of antigendetection ELISA and culture, if deemed necessary. In the testing of live birds suspected of having chlamydial infections, an ELISA with high sensitivity and specificity must be used. One commercially available antigen-detection ELISA has been shown to be superior to another. 7 As a swab collection site, we recommend testing of only the choanal slit and oropharyngeal areas, with back-up testing by isolation attempts in appropriate cell culture monolayers. Following culture, the GSM can be used on inoculated cell monolayers. However, the examiner must be familiar with chlamydial microcolonies within cells.
a. Kodak SureCell, Chlamydia Test Kit, Kodak, Rochester, NY.
